Abstract. One of the major challenges for collective intelligence is inconsistency, which is unavoidable whenever subjective assessments are involved. Pairwise comparisons allow one to represent such subjective assessments and to process them by analyzing, quantifying and identifying the inconsistencies.
Introduction
Collective intelligence (CI) practitioners face many challenges as collaboration, especially involving highly trained intellectuals, is not easy to manage. One of the important aspects of collaboration is inconsistency arising from different points of view on the same issue. According to [33] , "Inconsistent knowledge management (IKM) is a subject which is the common point of knowledge management and conflict resolution. IKM deals with methods for reconciling inconsistent content of knowledge. Inconsistency in the sense of logic has been known for a long time. Inconsistency of this kind refers to a set of logical formulae which have no common model." and "The need for knowledge inconsistency resolution arises in many practical applications of computer systems. This kind of inconsistency results from the use of various sources of knowledge in realizing practical tasks. These sources often are autonomous and they use different mechanisms for processing knowledge about the same real world. This can lead to inconsistency." Unfortunately, inconsistency is often taken for a synonym of inaccuracy but it is a "higher level" concept. Inconsistency indicates that inaccuracy of some sort is present in the system. Certainly, inaccuracy by itself would not take place if we were aware of it. We will illustrate it in a humorous way. When a wrong phone call is placed, the caller usually apologizes by "I am sorry, I have the wrong number" and may hear in reply: "if it is a wrong number, why have you dialed it?" Of course we would have not dialed the number if we had known that it was wrong. In fact, the respondent is the one who detects the incorrectness, not the caller.
However, a self correction may also take place in some other cases, for example, via an analysis of our own assessments for inconsistency by comparing them in pairs. Highly subjective stimuli often are present in the assessment of public safety or public satisfaction. Similarly, decision making, as an outcome of mental processes (cognitive process), is also based on mostly subjective assessments for the selection of an action among several alternatives. We can compute the inconsistency indicator of our assessments (subjective or not) rarely getting zero which stands for fully consistent assessments.
As the membership function of a fuzzy set is a generalization of the indicator function in classical sets, the inconsistency indicator is related to the degree of contradictions existing in the assessments. In fuzzy logic, the membership function represents the degree of truth. Similarly, the inconsistency indicator is related to both the degree of inaccuracy and contradiction. Degrees of truth are often confused with probabilities, although they are conceptually distinct. Fuzzy truth represents membership in vaguely defined sets but not the likelihood of some event or condition. Likewise, the inconsistency indicator is not a probability of contradictions but the degree of contradiction.
In our opinion, pairwise comparisons method is one of the most feasible representations of collective intelligence. It also allows one to measure it, for example, by comparing CI with individual intelligence. (According to the online Handbook of Collective Intelligence, hosted at the website of MIT Center of Collective Intelligence http://cci.mit.edu/research/index.html, measuring CI is one of two main projects for developing theories of CI.) Pairwise comparisons are easy to use, but may require complex computations to interpret them properly. This is why we address the fundamental issue of scales of measure, which -in particularmay have an effect on feasibility of some computational schemes.
Pairwise Comparisons Preliminaries
Comparing objects and concepts in pairs can be traced to the origin of science or even earlier -perhaps to the stone age. It is not hard to imagine that our ancestors must have compared "chicken and fish", holding each of them in a separate hand, for trading purposes. The use of pairwise comparisons is still considered
